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NATIONAL ADVISORY OOMMITTEE FOR ABRONAUTICS
TECENIGAL NOTE NO.. 974

BIARING STRENGTES OF 755-T ALUMINUM-ALLOY SHEET

AND EXTRUDED A¥GLE

By C. VWescoat and R. L. Moore
INTRODUCTION AND OBJEQT

Several reports have been issued covering the bearing
properties ‘of the wrought aluminum alloys.commonly used in.

aircraft construction {reference 1). The development of the
new high-strength alloy 7SS-T haa made bearing tests of thie
material desirable. E . ) . .

The object of this investigation was to determine the

bearing yls1ld and ultlmate strengths of 755-T alloy in the “+ "~

form of sheet, in ‘both -with- and aeross—grain directions,

and extruded,angle 4n the longltudinal direction. Ratios' of:ff

beoaring to tensild properties were also determined.

It ghould be omphasized that the sheet used in this in-
vestigation' was noneclad sheet. Previous investigatlons have
indicated,’ however, that ratios of bearing properties to -
tensile properties established for nonclad sheet are equally
appllicable to alclad sheet.

PROCEDURE AND MATERIAL

 The procedure follawed in these bearing strength deter-

minations was the same as described in the. earlier reports
for the single-thickhess type specimens (reference 1) .
A photograph of the test -setup is shown in figure 1, The'

sheet svpecimens were 2-inch-wide etrips of 0.064- inch sheet,_

loaded in bearing on a 1/4-inch diemeter steel pin. The
angle specimens were machined :from one leg of a 1/4winoh
thick extruded angle (Die No. 28265) and were 2 inches wide
by 1/4 inch thick, loaded on a lfz-inch diameter steel pin.

RESTRIGTJD
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These speclsen proportions were found to be satisfactory in
rrevious tests of this type. Measurements of hole elongation
were made with a filar micrometer microecope. Tests werse
made 1n triplicate for edge dlistances of 1.5, 2, and 4 tlnmes
the pin diameter,

The tenslle propsrties of the shreet and extruded angle
are shown in table I. These values are within the ransge con-
sidered typnlcal for 755-T.-alloy in theso forms.

.

RESULTS AHD DISCUSSION

The individual bearing test results are shown in table
II. The bearing yleld strongth values were obtained fronm
tho bearing stress~holc elongation curves sghown in figures
2 to 4, using an offsot from thoe initial straight line vpor-
tlon of the curvos equal to 2 percent of the pin diamoter. .
Indicated also in tadblo II arv the types of faillurcs obtained.
Pailures by shear and tenslon in the margin above the pin
were predomlinant for edge distances of 1.E and 2 dlameters
for both sheet and extruded material, TFor edge distances of
4 diameters, failures occurred by bearing or crushlng the
metal above the pin.

Ratios of ‘average bearing to tcnsile vropertics are shown
in table III, Since the bearing properties for the sheet did
not show marked.dlrectlional characteristics, the percentage
differencos in ratlos.of bearing yleld to tensile yleld-
strength for the two directions are of about the same magnl-
tude as the differences in tensile yield strengths glven. in
table I, Thoe ratios for tho 75S~-T sheet are 1ln :ijo0d agreement
with those previously obtained for other hish strength alumi-
nem alloys in the plain and alclad forms, as shown In tabdble
IV, The ratios for the extruded angle, however, are apprecl-
ably lower than obtained.for other allovs in the form of thin
extruslons, Additlional tests are obviously needed to indilcate
bearing valuos for thicker 755—T_ax§;uﬂions.

OONOLUSIONS

-
'

The: results of this investigaticn ‘of tne bearing proper-
ties of 75S—m bare sheet (0.064 in.) and 75S-T extruded angle

-
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(1/4 in, . thick) are believed to justify the following con-
clusions.,_ . _ _ :

1. Since the tenglile properties of the materials used
were within expected limits for 755-~T, the bearing strength
ratios presented may bs considereﬂ representative for com-
mercial materisl,

2. 45 indicated in table II, the bearing propertiss of
758~T sheet do not show eignificant directional character—
1sties, The differences in ratiocs .of bearing yield to ten-

slle yield strength shown in teble III for the with- and
cross~grain directions reflect differences in tensile yield
streagth rather.than'differences in bearing properties.

3., The ratios of bearing to tensile properties shown
in table IV for the 758-T gheet are in good agreement with
the ratios previously reported. for other high strongth alum-
inum alloys in both bare and aleclad forms. Thée ratiag of.
the present tests may be considered applicable, therefore; to
alclad as wcll as to bare 758~T sheot. The ratios for the
755~-T oxtruded angle are approximately 16 percent less than
obtained for thhe 755~-T sheet. 4Additional tests of thicker
extrusions are nesded.

4, The following nominal ratios of bearing to tensile
properties are proposed for the materiasl tested.

Bdge distance =

1.5 X pin diameter 2 or more X pin diameter
Materiel BS BYS BS BYS
TS TYS TS TYS
7558-T sheet (W) 1.5 1.4 1.9 1.6
1/4-in. 758-T
extruded angle 1.3 1.3 1.6 1.4

The above ratlos for sheet are apvlicable to with-grain
tensile properties only and are the same a2s receantly proposed
for the other high strength sluminum alloys in the form of
sheet. The ratios for the extruded angle should be limited
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to thicknesseg.of material of approximately 1/4 inch until
the bearing streagth of other thlcknesses can be investigated:

Aluninum Researqh.Laboratories;
Aluninum Company of america,.
Yew Kensington, Pa., June 9, 1844<¢,

REFERENCES
1. Hoore, R. L;i and'Wescoat. C.: Bezring Strengths of Some

Wrought-Aluminum Alloys. XACA TN No, 901, 1943.

Moore, R. L., and Wescoat, C.: Dearing Strongths cf Barc
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TABLE 1
TENSILE PROPERTIES 0F 758-T SHEET (0.06% TH.) AND E§ERUDED ANGLE (1/4-IN. THICK) USED FOR
' cimen gtlf-emge S¥ield h k%ongnjt.ion
a0l n .
Material reetion* pegg ’ (04;8 &}sat), per eogt'
pai
Sheet With-Grain (W) 80 600 . 70 500 14.0
Sheet Across-Grain (X) 80 000 68 400 13.7
Extrusion Longitudinal (L) 91 800 82 800 10.0

* Stendmrd tension test specimens for sheet metals — Fig, 2 of Stendard Methods of Tension
Testing of Metellie Mgterials Es-42), 194 ok ofgﬁ.s.‘g.l. Stendards, Part I, p. 898.

TARLE 11
BEARING STRENGTHS OF 758-T SHEET (0.064 }N-) AND EXTRUDED ANGLE
(1/4 IN. THICK
Bﬁ.z. g
Material Tost | 150w Din Droes s | 2% °’n’nﬁa°°f§: z dg’??i'ﬁiwm{ﬁ of
® se L5 x i e o e o L T Pin °
Ko. timate e Failurem* 1mate| Yield* ;glnre** timate] ) ;ﬁlure**
Sheet (W) 1 133 300 | 101 500 S 160 000 | 117 500 8 184 700 | 124 000 B
% 133 900 | 105 500 g 166 800 |117 500 g 178 100 {124 000 )g
e H-58 #3558
Sheet (X) 1 129 800 | 101 500 ] 167 800 1114 QOQ 38 177 0QQ | 124 Q00 B
. g 130 103 000 g 187 115 500 g 189 300 | 124 000 g
Ave 1588 He-58 158
[Extrusion (L)} 1 122 600 | 106 000 S 160 800 |123 000 3 179 800 | 118 000 B
) % 123 800 | 106 200 g 162 500 [1l2 000 g 169 400 | 117 000 g
e 1ha-28 H-8

Tests of sheet on 1/4-in. diemeter steel pin (D/t = 4). Tests of extruded angle on 1/2-in. diameter
steel pin (D/t = 8). All specimens 2 in. wide.

# Stress corrssponding to offset of 2 per cent of hole diamster from initial ltraight line portion
of bearing strese - hole elongation curvee shown in Figs. 2 to 4 (0.005 in. offset for in. pinj
0.010 offset for 1/2-in. pin}.

## Type of failure: (B) = Bearing or orushing, (S) = Shear and tension.
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: _ TABLE III
RATIOS OF AVERAGE BEARING TO TENSILE STRENGTH FOR 753-%:%&1}'1 (0.06€ IN.) AND
EXTRUDED ANGLE (1/4 IN. CK
Material 1:5 x Pin Dispeter 220 Hﬂ%r— 4.0 x Pin Diametay |
{ )

B | B i e B | R

* Sheet (W) 1.63 1.48 2.03 1.66 2.26 1.76
Sheet (X) 1.62 1.54 2.05 1.74 2.34 1.86
Bxtrusion (L) 1.85 1.27 1.69 1l.44 1.91 1.42

BS = Beari
BYS = Beari;
TS

Bearing teats of
All speoimsns 2 in. wide.

Strengt
ield St
= Tensile Strengt

e _on

Bearing tests of sheet on 1/4-in. dismeter steel pin.[D/t = 4
ing tosts o 2le o 2-in. di&ter asteel Bin iD/t - 23

th
brength (0ffset = 0.02 x pin diameter)

TYS = Tensile Yield Strength (0ffset = 0.2 per cent)

TABLE IV
COMPARISON OF RATIOS OF BEARING TO TENSILE STRENGTH FOR VARIOUS WROUCGHT
ALUMINUN ALLOYS

Alloy Reference 1.9 x Pin Dismeter ¢.0 X Pin Diame e; 4.0 x Pin Diameter
248-T éw)f 12-43-7 1.52 1.41 1.98 1.64 2.37 1.80
Ale. (W) 43-7 1.53 1.37 2.00 1.56 2.35 1.70
24S-RT (W) 12-43-7 1.45 1.40 1.83 1.54 2. i.m
IA758-T (W) 12-43-19 1.72 1.51 2.23 1.71 2.61 1.79
Alo. JA7 (W) 43-19 1.82 1.42 2.08 I.61 2.35 1.71
24S-181 (W T2-43-19 1.45 1.42 1.97 1.59 .89 1.62
Ale.245-781 (W) 43-1 1.54 1.46 2.06 I.61 2. 1.65
758-T {w; Present tests 1.63 1.46 2.03 1.66 2.25 1.76
768-T (X Present tests 1.62 1.54 2.05 1.74 2.34 1.86

Extrusjons

243-&(.070 in. 12-43-7 1.5¢4 1.42 1.91 1.69 2.45 1.89

thick)
245-T(8-5/4 in. | P.T. 42-65 1.18 1.28 1.54 1.44 2.08 1.60

thick)
758-T (}/4 in. Present tests 1.35 1.27 1.69 1.44 1.91 1.42

thiok .




NACA TN No. 974 . Fig. 1

Figure 1l.— Arrangement for bearing tests using Filar mi-
crometer microscope for measurements of hole
elongation. :
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ABSTRACT: -

Bearing yield and ultimate strengths of 758-T nonclad aluminum alloy are determined ,‘

in form of sheets in both with- and across-grain directions, and extruded angle in the s
longitudinal direction. In addition, ratios of average bearing to tensile strengths were
investigated at edge distances equaling 1.5, 2.0, and 4.0 times pin diameter. Results,
shown in tables and graphs, indicate that bearing properties show no significant direc-
tional characteristics. Ratios of extruded angles are about 18% less than those ob-
tained in sheet form. Alloy compares favorably with other high strength aluminum

[ alloys.
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